. Introducing magnetism into TI, which breaks the TRS, is expected to create exotic topological magnetoelectric effects. In particular, it may lead to highly unconventional magnetoresistance (MR) behavior that can find unique applications in magnetic sensing and data storage. In this talk, we present magneto transport studies of Cr doped (Bi,Sb)2Te3 ferromagnetic TI thin film fabricated into a field effect transistor device. We observe an unusually complex evolution of MR when the Fermi level is tuned across the Dirac point by gate voltage. The MR behavior cannot be explained by the simple localization picture, but is closely related to the gate-tuned ferromagnetic order. The underlying physics is the competition between the broken TRS and topological protection in magnetic TI. The simultaneous electrical control of magnetic order and magneto transport facilitates future TI-based spintronic devices.
